Abstract. In this paper, we consider the existence of positive solutions to the following pKirchhoff-type system
Introduction
In this paper, we deal with the nonlocal elliptic system of the p where Δ p u = div(|∇u| p−2 ∇u) is the p -Laplacian operator, α > 1, β > 1 and 1 < p < q < α + β < p * = N p N−p . In recent years, there have been many papers concerned with the existence of positive solutions for Kirchhoff equation 2) which is related to the stationary analogue of the Kirchhoff equation
where M(s) = a + bs, a > 0, b > 0 . It was proposed by Kirchhoff [2] as an extension of the classical D'Alembert's wave equation for free vibrations of elastic strings. Some interesting studies of problem (1.2) by variational methods can be found in [1, 3, 6, 7, 9, 10] . As for quasilinear problems, [3] studied the following equation
The authors proved (1.3) has at least two nontrivial weak solutions when ||h 3 || μ < m 0 .
In [4] , the authors established the existence of a weak solution for the following system
where
Motivated by the results of the above cited papers, we shall attempt to treat problem (1.1) and extend the results of the literature [4] .
In this paper, we make the following assumptions: Our main result is given as follows.
Preliminaries
0 (Ω) be the Sobolev space endowed with the norm
and |u| r denotes the norm in L r (Ω) , i.e.
We shall look for solutions of (1.1) by finding critical points of the energy functional I : X → R given by
Consider the Nehari manifold
Note that the Nehari manifold N contains all nontrivial weak solutions of (1.1). Denote
S is the best Sobolev constant defined by
Note that I is not bounded from below on X . But from the following lemma, we have that I is bounded from below on the Nehari manifold N . Proof. For any (u, v) ∈ N , we have
Thus, I is bounded from below on N .
Then, we define θ = inf
= 1) and the Sobolev embedding theorem, we have Proof. By Lemma 2, I satisfies the conditions of the Mountain Pass Lemma. Thus, by applying Ekeland's variational principle and using the same argument as in Cao and Zhou [8] or Tarantello [5] , we can easily find a (PS) θ -sequence {(u n , v n )} ⊂ N for the functional I .
Next, we will show that I satisfies the (PS) θ -condition in X.
Proof. First, we prove that {(u n , v n )} is bounded in X . In fact, we have
From where we get {(u n , v n )} is bounded in X . Then, there exist a subsequence (still denoted by {(u n , v n )} ) and (u, v) ∈ X such that
By Hölder's Inequality, we have
It is easy to show that μ < p * and so 
